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INTERACTIVE DISPENSE DENOMINATION ADJUSTMENT 



BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to control of currency in a 
5 teller cash drawer and more specifically the control of 
denomination mix in such cash drawers from which money is 
manually and automatically dispensed and into which money is 
deposited. 

i|i 2 . Related Art 

III 10 While dispensing an amount from a teller cash drawer, some 

4r! banks require that the denominations within the cash drawer be 
lid monitored interactively by the computer controlling the teller 
L workstation. This allows the institution to know not only the 
£/ amount of cash present in a teller cash drawer, but the precise 
^ 15 bill mix available for a transaction. While this helps the bank 
Q track teller cash positions more exactly, it can be a rather 
^ tiresome data entry task to require of a teller. 

U.S. Patent 4,611,286 by Nishimura et al . relates to a cash 
accounting system comprising a cash register and a cash dispenser 
20 that can be controlled by the cash register. Both the cash 

register and the cash dispenser have memories which keep track of 
the amount and denomination of the money remaining in their 
respective machine. 

In order to assist the workstation operator such as a teller 
25 in controlling the denominations of cash in a cash drawer, a 

workstation may provide a display of a denomination mix of coins 
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and bills to be returned to a consumer or customer as part of a 
transaction . 

IBM Technical Disclosure Bulletin Volume 36, No. 6B, June 
1993, Page 275 describes a prompting display for assisting an 
5 operator in making correct change during a transaction. The 
number and denomination of money to be returned as change is 
displayed. In one embodiment, the display is in the form of 
indicators mounted in each money bin of the cash drawer. 

Some teller workstations include a money dispenser attached 
10 to the computer controlled workstation to automatically dispense 
an amount of money in a mix of denominations for return to a 
consumer or bank customer as part of a transaction. The bill 
mixes are usually calculated using the straight top down 
Approach. 

U.S. Patent 4,532,417 also by Nishimura et al. relates to a 
cash accounting system for bank window systems having a dispenser 
for dispensing denominations that are available in the dispenser. 
Also provided is a manual handling instruction unit that 
specifies the denomination breakdown of money to be dispensed 
manually in order to dispense the correct total amount. 

U.S. Patent 4,185,646, by Woods et al . describes a control 
circuit for a multi-denomination cash dispenser to dispense a 
denomination mix in a shortest amount of time. It also is 
intended to equalize wear and deplete denomination inventories at 
25 an equal rate . 

IBM Technical Disclosure Bulletin Volume 27, No. 2, July 
1984, Page 924 describes a minimum number of bills and coins 
dispensing computer method and apparatus. The program 
recursively calls itself as often as needed to find all possible 
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denomination mixes that result in fewer bills and coins than that 
calculated by a top down method. 

The above prior art does not solve a problem of how to 
handle unusual denominations such as commemorative denominations 

5 and foreign currencies. Further, the prior art does not describe 
how to prevent certain denominations from being prematurely 
depleted when the denominations are dispensed according to a 
consumers wishes while using algorithms that attempt to equalize 
wear and deplete denomination inventories at an equal rate as 

10 described by Woods et al. cited above. 

SUMMARY OF THE INVENTION 

The invention advantageously interactively monitors the 
amount of cash present in a teller cash drawer and in addition, 
the precise bill mix available for a transaction, thereby helping 
a financial institution to track teller cash positions more 
exactly, while reducing the input requirements for an operator 
who must hurry to serve a line of customers. 

A further advantage of the invention allows an operator to 
conveniently respond to a consumers request for specific 
denominations while at the same time minimizing premature 
depletion of specific denominations of money. 

An even further advantage of the invention is that it 
augments the standard topdown bill mix algorithm, which dispenses 
as much of each denomination as it can starting with the higher 
25 denominations down to the lower ones, by correcting situations 
where a denomination is not an integral multiple of the next 
lower denomination thereby allowing a mix to be determined even 
when a lower denomination is depleted. 
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These and other advantages are obtained by the invention 
which provides a system and method including a programmed 
computer process for alleviating portions of the tedious input 
5 requirements posed by structured bill counting procedures. An 
interactive denomination control dialog with input assistance 
accepts individual denomination bill and coin quantities or 
amounts from the teller or operator and automatically calculates 
the total amount as input is received. The specific 
10 denominations of bills and coins are configurable for many 
different currencies . 

When a specific amount of money is to be dispensed, the 
invention selects quantities and denominations to be dispensed, 
yf Each quantity and the amount of a denomination can be changed by 
Sjj 15 a teller or other operator. After a change, the system of the 
Ul invention modifies quantities of smaller denominations to be 
J dispensed in order to dispense the specific amount. 

J The method and system of the invention solves the imbalance 

N ; problem where an amount is to be dispensed from a cash drawer 
q 20 made up of a fixed number of denominations, each having an 

associated item quantity, by distributing the number of items 
dispensed from each available denomination, in a substantially 
even distribution across many transactions. It uses a three pass 
approach where the first pass tries to dispense an amount using 
25 an equal number of items from each denomination whose total is 
less than or equal to the required amount. Afterwards, the 
selected quantities of any unavailable, or nearly depleted, cash 
drawer denominations are reduced. It then attempts to make up any 
difference by using a topdown approach on the remaining total not 
30 distributed across denominations to get to the required amount. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred exemplary embodiment of the present invention 
will hereinafter be described in conjunction with the appended 
drawings, where like designations denote like elements, and: 

5 Figure 1 depicts a workstation system in accordance with a 

preferred embodiment of the invention. 

Figure 2 depicts a block diagram of a computer system and 
program in accordance with a preferred embodiment of the 
invention. 

^ 10 Figure 3 shows the orientation of Figures 3A and 3B* 

5s Figures 3 A and 3B are a flow diagram showing a preferred 

Ul embodiment of the method of the invention. 

jjjfj; 

Figure 4 is an example display for denomination selection. 

H : Figure 5 is another example of a denomination selection 

15 dialog with preselected denomination quantities via steps 211 
P though 23 3 of Figure 3A. 

Figure 6 is another example of a denomination selection 
dialog executing steps 233 through 217 to 233 of Figures 3A and 
3B. 

20 Figure 7 is another example of a denomination selection 

dialog executing steps 233 through 217 to 233 of Figures 3A and 
3B. 
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Figure 8 is another example of a denomination selection 
dialog executing steps 233 through 217 to 233 of Figures 3A and 
3B. 

Figure 9 is another example of a denomination selection 
5 dialog executing steps 233 through 217 to 233 of Figures 3A and 
3B. 

Figure 10 is another example of a denomination selection 
dialog executing steps 233 through 217 to 233 of Figures 3A and 
3B. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

Referring now to the figures, Figure 1 depicts a computer 
workstation 10 according to a preferred embodiment of the 
invention. Workstation 10 includes a display screen 12 and a 
keyboard 14. The workstation is controlled by a computer 16 
having a media slot 18 for receiving a disc or other form of 
media which contains the programmed logic of the invention. 
After loading the media into slot 18, the workstation is 
configured and controlled by the programmed logic on the media to 
perform the steps of the invention which assist the teller in 
receiving and dispensing money, keeping track of the amount and 
denomination of the money while minimizing the data entry burden 
placed upon the teller. 

Money is actually dispensed from a cash drawer 20 and/ or 
alternately from a cash dispensing machine 22. Cash drawer 20 
25 may be stand alone or it may be connected to computer 16. If 
cash drawer 2 0 is connected to computer 16, it may be controlled 
to open only when the amount and denominations to be dispensed 
have been satisfactorily determined by the method of the 
invention. Likewise, a dispenser 22 is controlled by the 
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programmed logic of the invention to dispense the quantity of the 
selected denominations determined by the method of the invention. 

Referring again to Figure 1, a consumer may approach a 
workstation according to the invention with an amount of money 
5 for deposit. When the amount specified is a cash-in amount, the 
denomination adjustment is inhibited since the teller has to 
enter the exact bill and coin mix that is received from the 
customer. Instead, the invention provides an input dialog that 
accepts individual denomination bill and coin quantities or 
10 amounts from the teller and automatically accumulates the total 
amount as the input is received. Attempting to "assist" the 
teller in this situation by anticipating denominations would be 
/g construed as guesswork since the bill and coin mix received from 
LJ! a consumer are fixed. Thus the total quantity of items of money 
jss 15 of each denomination is continually tracked including both 
U? deposited and dispensed items. 

Si 

* Referring now to Figure 2, a preferred embodiment of the 

% computer system 16 of the invention is shown comprising random 
Nj= access memory 111, a central processing unit (CPU) 113, bus 115 

20 and input output (I/O) adapters 117 through 129. Memory 111 may 
U comprise any known type of data storage and/or transmission 

media, including magnetic media, optical media, random access 
memory (RAM), read-only memory (ROM), a data object, etc. 
Moreover, memory 111 may reside at a single physical location, 
25 comprising one or more types of data storage, or be distributed 
across a plurality of physical systems in various forms. CPU 113 
may likewise comprise a single processing unit, or be distributed 
across one or more processing units in one or more locations, 
e.g., on a client and server, but are usually located in a single 
30 building or branch location. I/O 117 through 129 may comprise 
any known type of input output device circuitry and program 
control code. Adapter 117 connects display 12. Adapter 119 
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connects keyboard 14. Adapter 121 connects dispenser 22. 
Adapter 123 connects a direct access storage device such as mass 
storage disk drive 131. Adapter 125 connects the media reader 
137 having slot 18 which receives media 133 containing programmed 
5 logic 13 5. Adapter 127 connects a communication device such as a 
modem or local area network 139. Adapter 129 connects a cash 
drawer 20 to computer 16. Bus 115 provides a communication link 
between each of the components in the computer system 16 and 
likewise may comprise any known type of transmission link, 
10 including electrical, optical, radio, etc. In addition, although 
not shown, additional components, such as cache memory, etc., may 
be incorporated into computer system 16. 

% It is understood that the present invention can be realized 

y| in hardware, and/or a combination of hardware and software. A 

15 denomination adjustment system according to the present invention 
UJ can be realized in a centralized fashion in one computer system 
5j of a single workstation, or it may be realized in a distributed 

fashion where different elements are spread across several 
'J interconnected computer systems. A typical combination of 

20 hardware and software could be a general purpose computer system 
g with a computer program that, when being loaded and executed, 
Q controls the computer system such that it carries out the methods 
described herein. The present invention can also be embedded in a 
computer program product, which comprises all the features 
25 enabling the implementation of the methods described herein, and 
which - when loaded in a computer system - is able to carry out 
these methods. Computer program, software program, or 
denomination adjustment software, in the present context mean any 
expression, in any language, code or notation, of a set of 
30 instructions intended to cause a system having an information 
processing capability to perform a particular function either 
directly or after either or both of the following: (a) conversion 
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to another language, code or notation; (b) reproduction in a 
different material form* 

The instant invention alleviates some of the tedious input 
requirements posed by structured bill counting procedures. The 
5 invention provides an input dialog that accepts an amount to be 
dispensed from a transaction program and determines individual 
denomination bill and coin quantities to be dispensed* Both 
denomination quantity and amounts are accepted from a teller who 
wishes to modify the quantity and denomination of money dispensed 
10 and the invention automatically adjusts other quantities and 
denominations as necessary to dispense the required amount* In 
addition to a required amount field, the invention displays a 
/J; dispense total amount field as the denomination and quantity 
ISl input is received from a teller and the adjustment steps of the 
%; 15 invention* 

S A typical blank cash deposit dialog display for US dollars 

» is shown in Figure 4. The denominations are listed high to low 

"|i in value and are traversed using the tab key in this same order, 
h* The bill quantity or amount may be entered, depending upon teller 
S 20 preference. Whichever is entered, the other is automatically 
Q calculated for the user* A miscellaneous amount field is 

provided and is usually used for cash received in non-standard 
denominations such as two dollar bills and/or Susan B. Anthony 
dollar coins, etc. The miscellaneous amount is simply added in 
25 to the total amount as another denomination amount value. 

Figure 3 shows how Figures 3 A and 3B are connected. 

For cash-out amounts, teller interactive data input assist 
dialog is enabled, and is used to make suggestions for the bill 
and coin mix to be dispensed as the teller data input is 
30 received* Referring now to Figure 3 A, the method of the 
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invention receives, as a parameter from a calling transaction 
program, the required amount at step 211. At step 213, the 
method sets a starting denomination to the largest denomination 
in preparation to generate a suggested denomination mix at block 
5 215. As shown in Figure 5, when the dialog is first presented, 
the bill quantities are automatically filled in with values to 
reach the required amount. An even distribution method is used 
as represented in step 215 whereby each denomination is filled in 
with an optimum quantity starting with the highest denomination 
10 down to the lowest until the amount value is reached. The even 
distribution method will be described in further detail later in 
this specification . 

The cash drawer counts are also considered in this 
determination so as to not attempt to dispense more of a 
denomination than is available. In a refinement of this method, 
the method also reduces the quantity of a denomination to be 
dispensed when the count of available items of that denomination 
is significantly less than the count of other lower denominations 
that are available to make up the mix of denominations. For 
example, when a count of a first denomination is less than one 
half of the count of the next lower denomination, a quantity of 
one is deleted from the quantity of the first denomination to be 
dispensed and a multiple of the next lower denomination is 
presented in place of the deleted quantity of the first 
denomination. In this way the available denominations are 
depleted more evenly by compensating for previously dispensed 
denominations that were selected by consumers in previous 
transactions . 

The even distribution selection is completed in block 217 
30 where the amount represented by deleted denomination items is 
made up using a top down selection method. At block 219, the 
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selection amount is tested to determine if the required total 
dispense amount has been reached. 

If the determination is positive, the yes output leads to 
block 231 where the state of this process is set to OK. If the 
5 selection amount is less than the required amount, it could be 
that way because of a non-multiple denomination in the order of 
denominations. This situation is addressed at block 221 where a 
higher denomination item is deleted in order to allow dispensing 
from lower denominations. The operation of the method in block 
10 221 is described in greater detail later in this specification. 
At block 223, the selection amount is tested again to 
determine if the required total dispense amount has been reached, 
'"pj If the exact amount has been reached, the flow again goes to 
y| block 227. If the exact amount has not been reached, block 225 
» : 15 tests whether the selection amount is less than or greater than 
U? the required amount. When the selection amount is greater than 
ijj: required, flow goes to block 229. Operation within block 229 
; ^ then proceeds as will be described later in more detail with 
7 respect to Figure 9. If the selection amount is lower than the 
HJ 20 required amount, flow goes to block 231 where the system waits at 
□ block 233 for the teller to act. As will be described in more 
U detail later with respect to Figure 10, the teller may override 
the required amount with the denomination selection determined 
total, by pressing the H F7-Post" pushbutton 1059 or a function 
25 key such as F7 . Such action will cause the transaction 

application program to modify other amounts such as a deposit 
amount to permit the transaction to go forward. 

At block 233 in Figure 3B, the method waits for denomination 
quantity or amount input from a teller while block 235 
30 continually tests for keyboard or push button input. If the 

enter=OK push button 457 of Figure 5 is pressed it is detected at 
block 237 and the method terminates at block 239, advising the 
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transaction application program of the dispense amount. If the 
POST button 459 is pressed, it is detected at 241 and the method 
returns at block 243 but may require the transaction to be 
modified. If the QUIT push button 463 is pressed, it is detected 
5 at block 245 and the selected amounts are set to zero and the 
method returns at block 247 to the transaction application 
without a dispense amount or denominations selected. 

If the input from the teller was a field change instead of a 
method ending push button, block 251 will remove the prefilled or 
previous teller entered value and substitute the new value. At 
block 253, the method detects whether the field that changed is 
the miscellaneous field. If it was the miscellaneous field, flow 
goes to block 255 where the starting denomination is set as the 
largest denomination. Method flow then progresses via connection 
B to block 217 in Figure 3A for further selection of 
denominations to make up the remaining amount as required. 

If the miscellaneous field was not changes but another 
denomination field was changed, the method goes to block 257 
where the field is marked as changed. The method will not use 
this field when determining further denomination selections. At 
block 259 all lower denomination fields are set to zero unless 
they had also been marked as changed by the teller in block 2 57 
above. In block 2 61, the starting denomination is set as the 
next lower denomination and the method returns to block 217 in 
Figure 3A. 

Figure 5 shows an example cash-out start-up dialog for 
dispensing $257,92. The cursor is placed in the quantity input 
field 411 for the highest denomination available. As depicted in 
block 217 of Figure 3A, the teller may type over this prefilled 
30 value or tab to the next field. As a prefilled quantity field, 
or a prefilled amount field such as field 413, is typed over, the 
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bill quantities for all lower denominations are adjusted by the 
blocks 251, 255, 259, 261 and 217 of Figures 3A and 3B to make up 
the original required dispense amount shown in field 409. The 
example shown in Figure 6 shows how the dialog will appear when a 
5 teller deletes the default prefilled $100 bill quantity value in 
field 411. 

Referring now to Figure 6, notice that the quantity of 2 
that was removed from the $100 quantity field 411 has been made 
up in $50 bills by the entry of the numeral five in field 515. 
10 Now when a teller types a numeral three over the five in the $50 
quantity field 515, the method blocks 251, 255, 259, 261 and 217 
of Figures 3A and 3B further modify the dialog as appears in 
~;; Figure 7 . 

™! With reference then to Figure 7, notice that the amount to 

Ul 15 be dispensed that was represented in the two removed $50 bills 
!5 has been made up by increasing the quantity of $20 bills to be 
is dispensed from zero to five. Also notice that the higher 

'J denomination $100 bill quantity in field 411 was not increased to 
K account for removal of the two fifty dollar bills. This is 
JZ 20 because the method has passed the one hundred dollar quantity 
O entry field 411 when the fifty dollar quantity field was changed. 
The method of the invention only adjusts denominations that are 
lower in value than the modified quantity. Now if the teller 
reduces the twenty dollar bill quantity in field 619 from five to 
25 three, the dialog display is changed as appears in Figure 8. 

Referring now to Figure 8, it will be seen that the change 
in field 619 has caused the quantity in field 723 to go from zero 
to four. Continuing, if the teller then drops the $10 bill 
quantity of four in field 723 to a quantity of three, the dialog 
30 will appear as shown in Figure 9. 
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With reference to Figure 9, the teller may for example, tab 
forward and delete the fifty cent quantity in field 83 5, which 
converts to quarters as shown in Figure 10. As can be seen, the 
teller data entry assist feature of the instant invention helps 
5 the teller determine out how to dispense the required amount 
without significantly increasing data entry labor. Usually, a 
teller need only overwrite a few prefilled input quantity values 
to come up with an acceptable mix of denominations to be 
dispensed. 

10 When because of teller modification to prefilled quantity 

fields 411, 515 etc. or amount fields, 413, 517 etc., the input 
quantities exceed those required to make up the dispense amount, 
^ lower denomination quantity and amount fields are set to zero and 
Uf automatic adjustment is disabled until the quantities in higher 

15 denomination fields are changed by the teller to quantities that 
UP are below that which make up the required dispense amount. 

^ Once the denomination quantity inputs are completed, the 

ijjj teller presses the "Enter=OK n pushbutton 1057, or the enter key 
^ on the keyboard to accept the bill and coin quantities as valid, 
a 20 The dialog proceeds in this situation by first verifying that the 
! «* specified quantities produce a value matching the amount required 
shown in fields 1009 and second, that the teller cash drawer 
contains the required number of bills and coins in the specified 
denominations. If either validation fails, a message is 
25 displayed to inform the teller of the problem and the 
denomination control dialog continues. Otherwise the 
denomination control dialog is dismissed and the invoking 
transaction application program continues by processing its input 
values . 

30 To terminate the denomination control dialog without 

accepting the input quantities, the teller simply presses the 
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"Esc=Quit" push button 1063 or escape key on the keyboard. 
Blocks 245 and 247 of Figure 3B then return to the transaction 
application without a selection. 

If the total amount does not match the required amount but 
5 the teller would like to override the required amount with the 
denomination selection determined total, then the "F7-Post n 
pushbutton 1059 or a function key such as F7 can be pressed. 
This action by a teller at blocks 241 and 243 of Figure 3B posts 
the determined dispense amount in field 1065 that was determined 
10 by the denomination quantities selected during the input dialog, 
back to the invoking transaction application program. 

is f h Finally, the F9=CLEAR pushbutton 10 61 or the F9 function key 

111 on the keyboard may be pressed to cause all inputs to be cleared. 
~l This is used to reset the dialog to a clean state should the user 
W 15 inputs be unacceptable for any reason. 

« A further description of the even distribution method 

J* represented in step 215 of Figure 3 will now be described. This 

method solves a problem where an amount is to be dispensed from a 
I?! cash drawer made up of a fixed number of denominations, each 
Cl 20 having an associated item count. The method operates to evenly 
distribute the number of items dispensed from each available 
denomination. It uses a three pass approach where the first pass 
tries to dispense an amount using an equal number of items from 
each denomination whose total is less than or equal to the 
25 required amount. Afterwards, any unavailable denomination 

quantities are reduced to their available cash drawer counts. It 
then attempts to make up any difference by using a topdown 
approach on the remaining total not selected to get to the 
required amount. 
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For purposes of illustration certain terms will be defined. 
For example the required dispense amount will be referred to as 
T. If there are n different denominations, these denominations 
will be referred to as Dl, D2 , D3 , ... Dn, with each Di 
5 representing a denomination value (ie: $100, $50, $20, ...). For 
each Di, there will be an associated cash drawer count for that 
denomination, CI, C2 , C3 , ... Cn, which represents the number of 
items of each denomination in the cash drawer. 

An object of the method of the invention is to select items 
10 of selected denominations from the cash drawer such that the 
total value of the mix comes as close to the required total 
amount, T, as possible. The individual item quantities are 
referred to as Ql, Q2 , Q3 , ... Qn, each one representing the 
Ul number of items of the corresponding denomination to be dispensed 
I5jj 15 in order to achieve the desired amount T. 

S In generic terms, the result can be expressed as: 

Jj T = D1*Q1 + D2*Q2 + D3*Q3 + ... + Dn*Qn 

S The quantities, Qi, are restricted by the available 

W denomination counts, Ci, that is: 

20 Ql < = CI, Q2 <= C2, Q3 <= C3 , ... Qn <= Cn 

In this manner, the method will not dispense more of a particular 
denomination than is currently in the cash drawer. For 
simplification, also assume that the denominations are ordered in 
descending value as shown in the dialog Figures 4 through 10. 

25 Dl >= D2 >= D3 >= ... >= Dn 

Note the "greater than or equals" as opposed to just 
"greater" which allows for two denominations of the same value. 
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This may occur in monetary systems where a paper note sometimes 
has a coin equivalent (ie: a $1 bill and a $1 coin). 

Since the denomination values and total amount are known 
elements, the solution to the bill mix problem involves selecting 
5 a set of Qi values to meet the required dispense amount in field 
1009, using the above described constraints. 

The method starts by applying the first pass to the required 
amount, ignoring any cash drawer counts for the time being. The 
method first accumulates the sum of available denominations, each 
10 of whose values is less than the desired amount T. This 
accumulated sum is designated as S and can be determined as 
follows : 

S = Dl + D2 + D3 + . . . + Dn 

Now to determine the distributed quantity, E, the method 
15 does an integer division of the required total, T, by the 
accumulated denomination sum, S as follows: 

E - T mod S 

In plain English, E is the integer portion of the division 
of the total amount by the accumulated denomination sum. This 
20 quantity, when applied to each denomination, yields a dispense 
amount in field 1065 which should be less than or equal to the 
required dispense amount, T in field 409, and is expressed as 
follows : 

T >= E*D1 + E*D2 + E*D3 + . . . + E*Dn 

25 Pass two requires that any denomination quantities that are 

not available as counts in cash drawer 2 0 be removed. This gives 
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remaining availability quantities at each denomination or Ai . 
The method assigns to each Ai quantity, the lesser of the 
distributed quantity, E, or the available count, Ci, that is: 

AI = min ( E, CI ) , A2 = min ( E, C2 ) , A3 = min ( E, C3 ) , 
5 • . . An = min ( E, Cn ) 

Now the method substitutes the available denomination counts 
for the even distribution amount at each individual denomination 
position to arrive at the net amount, N, which represents the 
best guess amount that can be reached with a pure even 
10 distribution. N can be expressed as follows: 

N = A1*D1 + A2*D2 + A3*D3 + ... + An*Dn 

This net amount, N, will again be less than or equal to the 
required amount, T, The difference between these two values 
represents the amount that must still be issued to complete the 
15 denomination mix. M represents this make-up amount as follows: 

M = T - N 

The method also reduces the individual denomination bill 
counts, Ci, by the quantity dispensed so far at each 
denomination, Ai . The remaining denomination counts are referred 
20 to as "Ri" which can be expressed as follows: 

Rl = CI - AI, R2 = C2 - A2, R3 = C3 - A3, ... , Rn = Cn - An 

The last step in this method is to use a simple topdown bill 
mix method shown in Figure 3 A block 217 to make-up the difference 
not met by the even distribution method so far. This involves 
25 determining the maximum number of bills required at each 

denomination, starting with the highest denomination down to the 
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lowest. The make-up amount is reduced by the amount dispensed 
after each denomination quantity is determined, 

Ki represents the quantity required for denomination Di and 
Mi is the make-up amount left after removal of this denomination 
5 quantity. Ki and Mi are determined as follows: 

K1 =min(R1,MmodD1), M1 = M - K1 * D1 
K2 =min(R2, M1 mod D2), M2 = M1- K2 * D2 
K3 = min ( R3, M2 mod D3), M3 = M2 - K3 * D3 

Ki = min ( Ri, M M mod Di), Mi = M M - Ki * Di 

In English, each Ki is the lesser of the remaining 
availability count and the integer division of the remaining 
make-up amount by the denomination value. Mi is the difference 
between the previous make-up amount, Mi-1, and the amount 
consumed at this denomination, Ki*Di. Note that denominations 
must be evaluated in descending order (highest to lowest) for 
this method to work correctly. 

Once the make up quantities, Ki have been determined, they 
are added to the previously determined availability quantities, 
Ai, to get the total required denomination quantities, Qi, as 
follows : 

Ql = Al + KI, Q2 = A2 + K2 , Q3 = A3 + K3 , ... , Qi = Ai + Ki 

This is the denomination mix that best satisfies the 
required amount, T, given the available counts at each 
denomination. Note that if certain bills are lacking in cash 
drawer 20, the total required amount in field 1009 may not be 
25 reached by this method. 
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The top down denomination mix method steps with non-multiple 
adjustments of block 221 in Figure 3A will now be described. 
This method solves a problem where an amount is to be dispensed 
from a cash drawer made up of a fixed number of denominations, 

5 each having an associated item count. The method increases the 
opportunity to successfully dispense a requested amount shown in 
field 1009 of Figure 10, It augments a standard topdown 
denomination mix method of block 217, which dispenses as much of 
each denomination as it can starting with the higher 

10 denominations down to the lower ones, by correcting situations 
where a denomination is not an integral multiple of the next 
lower denomination. 

For example, if a teller is dispensing $60 from a cash 
drawer 20 that contains l-$50, 3-$20, and 0-$10 bills, the 

15 standard top down approach fails because when it apportions out 
the $50 bill, there are no tens left to make up the difference to 
$60. If the method were to pass on acquiring the $50 bill, it 
would succeed by taking the three $20 bills. This is referred to 
as a non-multiple adjustment since $50 is not an integral 

20 multiple of the next lower denomination, $20, 

For purposes of description, the dispense amount is again 
designated as T. Assume for this example that there are n 
denominations. These denominations are referred to as Dl, D2 , 
D3, . Dn, with each Di representing a denomination value (ie: 
25 $100, $50, $20, ...). For each Di, there will be an associated 
cash drawer count for that denomination, CI, C2, C3, ... Cn, 
which represents the number of items of each denomination in the 
cash drawer 20. 

The objective is to select an item mix for each denomination 
30 from the cash drawer such that the total value of the mix comes 
as close to the required total amount, T, as possible. Refer to 
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the individual item quantities as Ql, Q2 , Q3 , . Qn, each one 
representing the number of items of the corresponding 
denomination to be dispensed in order to achieve the desired 
amount T. 

5 In generic terms, the result can be expressed as: 

T = D1*Q1 + D2*Q2 + D3*Q3 + ... + Dn*Qn 

The quantities, Qi, are restricted by the available 
denomination counts, Ci, that is: 

Ql <= CI, Q2 <= C2, Q3 <= C3 , ... Qn <= Cn 

|JI 10 In this manner, the method can not dispense more of a 

r particular denomination than is currently in the cash drawer 20. 

4? For simplification, again assume that the denominations are 

ij| ordered in descending value, that is: 

J Dl >= D2 >= D3 >= . . . >= Dn 

q 15 Since the denomination values and total amount are known 

u ' elements, denomination and quantity selection involve selecting a 

set of Qi values to meet the required amount given the above 

constraints . 

The method described earlier above with respect to block 215 
20 involves going through each denomination in descending order of 
value, and selecting an optimum number of bills from that 
denomination that 1) are available in the cash drawer 20 and 2) 
does not exceed the designated amount. 

Once a selection, Qi, is made using a particular 
25 denomination Di, the denomination value is removed from the total 
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amount, yielding a remainder amount, Ri * This remainder amount 
is then used as the total amount for the next denomination found 
in the descending order path. 

In general, this can be expressed as follows: 

5 Rl = T - Q1*C1, R2 = Rl - (22*02, . .. Rn = Rn-1 - Qn*Cn 

Qi is then determined as follows: 

Qi = min ( Ri-1 mod Di, Ci ) 

In plain English, Qi is always the lesser of the integer 
portion of the division of the previous remainder by the 
denomination value and the current cash drawer count for that 
denomination . 

The object of the process is to minimise the value of Rn so 
that the various Qi quantities dispense as close as possible, the 
entire total amount. Ideally, Rn should be zero meaning that the 
denomination item mix satisfies the total amount required 
completely. However, there are complicati ons that can arise that 
render an imperfect solution. 

The first complication, and most trivial, is that there may, 
in fact, not be enough cash in the drawer to meet the required 
20 amount. If the object is to dispense $500 and there is only 
$416.73 in cash drawer 20, the process will never be able to 
dispense the correct amount using any known process steps. There 
is nothing that can be done about this problem since there is 
simply not enough money available. 

25 The second, and more pervasive, complication involves the 

presence of "non-multiples" in the denomination list. For 
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example, consider a denomination sequence, Dl, D2, . .. Dn, where 
each Di is an integral multiple of the following denomination 
value, Di+1. In this situation, selecting the maximum available 
count from each denomination in descending order will always 
5 provide the least demand on subsequent denominations and hence 
reveal the best possible solution. Best in this case does not 
necessarily mean most evenly distributed. 

The problem arises when one denomination, Di, is not an 
integral multiple of the following denomination, Di+1. Selecting 
10 the maximum Qi, in this situation, might render a remainder, Ri 
that does not make the most effective amount from which to 
extract the Di+1 denomination. 

Consider the following cash drawer contents: 



15 Bills Coins 

i D1 =$100.00 C1 = 4 D7 = $1.00 C7=1 

^ D2 = $ 50.00 C2= 9 D8 = $0.50 C8 = 2 

n D3 = $ 20.00 C3 = 10 D9 = $0.25 C9 = 3 

% D4 = $ 10.00 C4= 0 D10 = $0.10 C10 = 4 

i D5 = $ 5.00 C5= 2 D11=$0.05 C11=0 

D6 = $ 1.00 C6= 2 D12 = $0.01 C12 = 2 



Note the absence of $10 bills and nickels in the 
denomination counts. Using a value of $267.56 and applying the 
straight topdown approach the following results are achieved: 
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Quantity Determinations 


Remainders 


Q1 


= min ( 


267.56 mod 100.00, 4) = 


2, 


R1 = 67.56 


Q2 


= min i 


67.56 mod 


50.00, 9) = 


1, 


R2 = 17.56 


Q3 


= min ( 


17.56 mod 20.00, 10) = 


0, 


R3 = 17.56 


Q4 


= min ( 


; 17.56 mod 


10.00, 0) = 


0, 


R4 = 17.56 


Q5 


= min i 


; 17.56 mod 


5.00, 2) = 


2, 


R5= 7.56 


Oft 


— nun 


; 7.56 mod 


1.00, 2) = 


2 


R6= 5.56 


Q7 


= min l 


[ 5.56 mod 


1 .00, 1 ) = 


1, 


R7= 4.56 


Q8 


= min 


[ 4.56 mod 


0.50, 2) = 


2, 


R8= 3.56 


Q9 


= min 


| 3.56 mod 


0.25, 3) = 


3, 


R9= 2.81 


Q10 


= min 


[ 2.81 mod 


0.10, 4) = 


4, 


R10= 2.41 


Q11 


= min 


( 2.41 mod 


0.05, 0) = 


0, 


R11 = 2.41 


Q12 


= min 


( 2.41 mod 


0.01, 2) = 


2, 


R12= 2.39 



The topdown method came up $2.39 short of reaching the 
required amount . 

By locating the non-multiples in the denomination sequence, 
5 and converting them into lower denominations, it may be possible 
to make the method work. In the example, the non -multiples happen 
to be $50 bills and $0.25 quarters (50 is not divisible by 20 and 
0.25 is not divisible by 0.10). 

Starting with the $50 bills, since one of them exists in the 
10 denomination mix, it can be removed and then the topdown method 
can redetermine the mix as follows: 
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NM 


Quantity Determinations 


Remainders 




Ui 


— 


min i 


267.56 mod 100.00, 4) 




R1 = 67.56 


— > 


An 

Q2 


_ 


min ( 


67.56 mod 


50.00, 9 ) 


— 0 


R2 = 67.56 




Q3 


— 


min \ 


67.56 mod 


20.00, 10 ) 


— Q 

- O, 


R3 = 7.56 




Q4 


— 


min i 


7.56 mod 


10.00, 0) 


— u, 


R4 = 7.56 




Uo 




min i 


7 ^fi mod 


5.00, 2) 


- i 


R5 = 2.56 




Q6 




min \ 


[ 2.56 mod 


1.0o] 2) 


= 2, 


R6 = 0.56 




Q7 




min ( 


[ 0.56 mod 


1.00, 1 ) 


= 0, 


R7 =0.56 




Q8 




min \ 


( 0.56 mod 


0.50, 2) 


= 1, 


R8 = 0.06 


— > 


Q9 




min 


; 0.06 mod 


0.25, 3) 


= 0, 


R9 = 0.06 




Q10 




min 


( 0.06 mod 


0.10, 4) 


= 0, 


R1 0 = 0.06 




Q11 




min 


( 0.06 mod 


0.05, 0) 


= 0, 


R11 =0.06 




Q12 

it 




min 


( 0.06 mod 


0.01, 2) 


= 2, 


R12 = 0.04 



While this modification still came up 4 cents short, it 
recovered a lot of the amount from the original run ($0.04 is a 
2 lot less than $2.39) . 

5 Now the same thing will be done with the next non-multiple, 

U| the quarter. However, notice quarters have not been selected, 
% either the original mix or the subsequent mix after removing the 
is $50 bill. Since there are no quarters yet in the mix, the method 

must generate quarters by converting higher denominations into 
H* 10 quarters and then removing a quarter to begin the non-multiple 
'% adjustment . 

In this situation, the next higher denomination that was 
dispensed is the 50 cent piece. Starting with the $50 removed 
from the mix, then take out the 50 cent piece that was selected 
15 and convert it into two quarters. Then remove one of the 

quarters and proceed with the topdown approach for the remaining 
denominations as follows; 
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Quantity Determinations 


Remainders 


Ul 




min i 


267.56 mod 100.00, 


4) 


— ^1 


R1 =67.56 


no 




min i 


' 67.56 mod 50.00, 


9) 


- u, 


R2 = 67.56 


r\n 

Uo 


— 


min i 


' 67.56 mod 20.00, 10) 


_ Q 
— O, 


R3= 7.56 


U4 




min i 


; 7.56 mod 10.00, 


0) 


- n 


R4= 7.56 






min 


( 7.56 mod 5.00, 


2] 


\ — 1 


R5= 2.56 


Q6 




min 


( 2.56 mod 1 .00, 


2] 


( = 2, 


R6= 0.56 


Q7 




min 


[ 0.56 mod 1 .00, 


1 ; 


1 = 0, 


R7 = 0.56 


Q8 




min 


( 0.56 mod 0.50, 


2: 


) = 0, 


R8= 0.56 


Q9 




min 


( 0.56 mod 0.25, 


3 


) = 1> 


R9= 0.31 


Q10 




min 


; 0.31 mod 0.10, 


4 


) = 3, 


R10= 0.01 


Q11 




min 


[ 0.01 mod 0.05, 


0 


) = o, 


R11 = 0.01 


Q12 




min 


( 0.01 mod 0.01, 


2 


) = 1, 


R12 = 0.00 



The result of these substitutions allowed us to completely 
select the entire required amount, something the simple topdown 
method could not do! 

5 Clearly, the simple topdown method does not suffice for many 

currencies. As long as governments continue to make 50' s and 
20' s and quarters and dimes, this problem will exist so the 
simple topdown method will result in incomplete amount 
selections . 

10 It should also be noted that non-multiple substitution may 

degrade the results of a simple topdown method. For example, if 
the above amount were 257.56 instead of 267.56, removing a fifty 
dollar bill would take the simple topdown remainder from 4 cents 
to $2.39. 

15 A simple test can be made at the non-multiple slot to see if 

removal of a denomination at that position can improve the 
results. To determine the existence of a non-multiple, divide 
the denomination value, Di, by the next denomination down the 
line, Di+1. This yields an integer quotient, I, and multiple 

20 remainder, M such that Di = I*D i+1 + M. The value M reflects the 
amount that can be made up by removing a currency at this 
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position. If the remainder after performing the topdown method 
at slot i is less than the multiple remainder, then removal at 
this position will not improve the mix. 

In the above example, the remainder at the $50 slot was 
5 $17.56. The multiple remainder is $10.00 ($50 = 2*$20 + $10). 
Since $10.00 is less than $17.56, the removal of a fifty dollar 
bill can improve the mix (though it may not depending on 
subsequent denomination quantities) . Were the total amount 
$257.56 instead of $267.56, the remainder at the $50 slot would 
10 have been $7.56 which is less than $10.00 and removing a fifty 
dollar bill would not improve the mix. 

% The non-multiple adjustment algorithm described above will 

IFI not work for certain denomination sets. These denomination sets 

j*J specifically have values that contain several non-multiples and 

4f 15 they cannot be recovered in lower denominations as easily. An 

:5j example would be a denomination set containing a $7, $3, and $2 

^ bill. Fortunately, modern currencies do not contain such 

3 denominations and the non-multiple denomination adjustment will 
work just fine on most modern currencies. 

M 20 Upon removing a non-multiple denomination, the top down 

method must be carried through to completion for the remaining 
denominations before another removal is attempted. This allows 
the subsequent bill quantities to completely absorb the effect of 
the bill removal so that other non-multiple removals can be 
25 attempted. 

After each non-multiple removal, the result is tested 
against previous passes and the best pass is selected. This is 
necessary since the remainder test described above does not 
ensure that there will be lower denominations to make up the 
30 non-multiple amount removed. A degraded bill mix may still 
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result. However, the only way to test the results is to go 
topdown to completion, since it cannot be determined if the 
removal will improve the result, only that it most definitely 
won't improve the result. 

5 The variations and additions to the preferred embodiment of 

the invention are described above by way of example and it will 
be understood that other changes in form and detail may be may to 
embodiments of the invention without departing from the spirit 
and scope thereof which is measured by the following claims. 
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CLAIMS 

We claim: 

1. A program product having computer readable code stored 
on a recordable media for creating an interactive cash management 
5 system comprising: 

programmed means for receiving data input of a quantity of 
items of a denomination of money by an operator; 

programmed means for receiving a miscellaneous denomination 
value amount to allow for receipt and dispensing of unusual 
10 denominations; 

programmed means for accumulating a total money value as an 
amount of miscellaneous denominations of money, and as a quantity 
/S and denomination of items of money are input by the operator; 
ill programmed means for displaying the quantity and 

'fd 15 denomination and amount of the items of money input and for 
UJ displaying the accumulated total money value; 

!S programmed means for posting the accumulated total money 

value amount and a running total of a count and denomination of 
p items of money available for dispensing. 

;5 20 2. The program product of claim 1 wherein the programmed 

CI means for displaying further comprises: 

programmed means for displaying indications of possible 
denominations ; 

programmed means for displaying a quantity input field and 
25 an amount input field in a vicinity of each displayed indication 
of possible denomination; 

programmed means for displaying an amount required field; 

and 

programmed means for displaying a total amount selected 
30 field. 

3. The program product of claim 2 further comprising: 
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f 

programmed input assist means for receiving a data input of 
a required amount of money to be dispensed; 

the programmed input assist means automatically filling in 
quantity input fields in the vicinity of such denomination 
5 indications so that the quantity values of the denomination 
indications make up the required amount of money to be dispensed. 



4. A program product having computer readable code stored 
on a recordable media for creating an interactive cash management 
10 system comprising: 

programmed means for receiving data input of a quantity of 
items of a denomination of money by an operator; 

programmed means for receiving data input of an amount of 
iji money of a denomination by an operator; 

%l 15 programmed means for accumulating a total money value as a 

yj quantity and denomination of items of money are input by the 
;J; operator; 

- programmed means for displaying the quantity and 

: p denomination and amount of the items of money input and for 
H 20 displaying the accumulated total money value; 

.5; programmed means for posting the accumulated total money 

O value amount and a running total of a count and denomination of 
items of money available for dispensing; 

programmed means for displaying indications of possible 
25 denominations of money to be dispensed; 

programmed means for displaying a quantity input field and 
an amount input field in a vicinity of each displayed indication 
of possible denomination; 

programmed means for displaying an amount required field; 

30 and 

programmed means for displaying a total amount selected 
field. 
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programmed input assist means for receiving a data input of 
a required amount of money to be dispensed; 

the programmed input assist means automatically filling in 
quantity input fields in the vicinity of such denomination 
5 indications so that filled in quantity input fields of 
denomination indications make up the required amount of money to 
be dispensed. 

5. The program product of claim 4 wherein the programmed 
input assist means operates in three passes; 
10 a first pass determining a selection of denominations to 

comprise a required amount; 

a second pass to delete denomination items to obtain optimum 
4f denomination depletion; and 

!J| a third pass using a top down method for making up amounts 

%\ 15 removed during the second pass, 

6* The program product of claim 5 further comprising: 
« programmed means for determining that a total amount 

selected is not equal to a total amount required to be dispensed; 
programmed means responsive to the programmed means for 
g 20 determining, when a total amount selected is not equal to a total 
Q amount required, to reduce a quantity of a selected item of a 
denomination when the denomination is not an integer multiple of 
a next smaller denomination; and 

programmed means using a top down method for making up 
25 amounts removed by the reduction of the quantity of the selected 
item by selecting quantities of items of smaller denominations. 

7 . A computer workstation having computer readable code 
stored on a recordable media for creating an interactive cash 
management system comprising: 
30 means for receiving data input of a quantity of items of a 

denomination of money by an operator; 
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means for receiving a miscellaneous denomination value 
amount to allow for receipt and dispensing of unusual 
denominations ; 

means for accumulating a total money value as an amount of 
5 miscellaneous denominations of money, and as a quantity and 
denomination of items of money are input by the operator; 

means for displaying the quantity and denomination and 
amount of the items of money input and for displaying the 
accumulated total money value; 
10 means for posting the accumulated total money value amount 

and a running total of a count and denomination of items of money 
available for dispensing. 

! *r 8. The computer workstation of claim 7 wherein the means 

m for displaying further comprises : 

|«s 15 means for displaying indications of possible denominations; 

£ means for displaying a quantity input field and an amount 

a input field in a vicinity of each displayed indication of 

l % possible denomination; 

20 means for displaying an amount required field; and 

J; means for displaying a total amount selected field. 

9. The computer workstation of claim 8 further comprising: 
input assist means for receiving a data input of a required 
25 amount of money to be dispensed; 

the input assist means automatically filling in quantity 
input fields in the vicinity of such denomination indications so 
that the quantity values of the denomination indications make up 
the required amount of money to be dispensed. 

30 10. A computer workstation having computer readable code 

stored on a recordable media for creating an interactive cash 
management system comprising: 
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means for receiving data input of a quantity of items of a 
denomination of money by an operator; 

means for receiving data input of an amount of money of a 
denomination by an operator; 
5 means for accumulating a total money value as a quantity 

and denomination of items of money are input by the operator; 

means for displaying the quantity and denomination and 
amount of the items of money input and for displaying the 
accumulated total money value; 
10 means for posting the accumulated total money value amount 

and a running total of a count and denomination of items of money 
available for dispensing; 

means for displaying indications of possible denominations 
iz f h of money to be dispensed; 

ill 15 means for displaying a quantity input field and an amount 

if! input field in a vicinity of each displayed indication of 
Ijl possible denomination; 

j5l means for displaying an amount required field; and 

is means for displaying a total amount selected field. 

J 20 input assist means for receiving a data input of a required 

M amount of money to be dispensed; 

5 the input assist means automatically filling in quantity 

□ input fields in the vicinity of such denomination indications so 
that filled in quantity input fields of denomination indications 
25 make up the required amount of money to be dispensed, 

11. The computer workstation of claim 10 wherein the input 
assist means operates in three passes; 

a first pass determining a selection of denominations to 
comprise a required amount; 
30 a second pass to delete denomination items to obtain optimum 

denomination depletion; and 

a third pass using a top down method for making up amounts 
removed during the second pass. 
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12. The computer workstation of claim 11 further 
comprising: 

means for determining that a total amount selected is not 
equal to a total amount required to be dispensed; 
5 means responsive to the means for determining, when a 

total amount selected is not equal to a total amount required, to 
reduce a quantity of a selected item of a denomination when the 
denomination is not an integer multiple of a next smaller 
denomination; and 
10 means using a top down method for making up amounts removed 

by the reduction of the quantity of the selected item by 
selecting quantities of items of smaller denominations. 

LT1 13 • A method for interactively managing cash comprising the 

|Sj acts of: 

Ul 15 receiving data input of a quantity of items of a 

; 4 denomination of money by an operator; 

;s receiving a miscellaneous denomination value amount to 

Jj: allow for receipt and dispensing of unusual denominations; 

accumulating a total money value as an amount of 
ijg 20 miscellaneous denominations of money, and as a quantity and 
W denomination of Items of money are input by the operator; 

displaying the quantity and denomination and amount of the 
items of money input and for displaying the accumulated total 
money value; 

25 posting the accumulated total money value amount and a 

running total of a count and denomination of items of money 
available for dispensing. 

14. The method of claim 13 wherein the step of displaying 
further comprises: 
30 displaying indications of possible denominations; 
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displaying a quantity input field and an amount input field 
in a vicinity of each displayed indication of possible 
denomina t i on ; 

displaying an amount required field; and 
5 displaying a total amount selected field. 



15. The method of claim 14 further comprising the acts of: 
receiving data indicating a required amount of money to be 

dispensed; 

10 automatically filling in quantity input fields in a vicinity 

of such denomination indications so that quantity values of the 
denomination indications make up the required amount of money to 
be dispensed. 

16. A method for interactively managing cash comprising the 
Ul 15 steps of: 

!t receiving data* input of a quantity of items of a 

denomination of money by an operator; 
'% receiving data input of an amount of money of a 

denomination by an operator; 
20 accumulating a total money value as a quantity and 

O denomination of items of money are input by the operator; 

displaying the quantity and denomination and amount of the 
items of money input and for displaying the accumulated total 
money value; 

25 posting the accumulated total money value amount and a 

running total of a count and denomination of items of money 
available for dispensing; 

displaying indications of possible denominations of money 
to be dispensed; 

30 displaying a quantity input field and an amount input field 

in a vicinity of each displayed indication of possible 
denomination; 
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displaying an amount required field; and 
displaying a total amount selected field, 

receiving a data indicating a required amount of money to be 
dispensed; 

5 automatically filling in quantity input fields in a vicinity 

of denomination indications so that filled in quantity input 
fields of denomination indications make up the required amount of 
money to be dispensed. 

17. The method of claim 16 wherein the step of automatically 
10 filling in quantity input fields in a vicinity of denomination 
indications further comprises in three passes: 

a first pass determining a selection of denominations to 
comprise a required amount; 
!J| a second pass to delete denomination items to obtain optimum 

%l 15 denomination depletion; and 

UJ a third pass using a top down method for making up amounts 

!*» - removed during the second pass. 

|5 18. The method of claim 17 further comprising the steps of: 

rf determining that a total amount selected is not equal to a 

,5 20 total amount required to be dispensed; 

Q in response to the step of determining, when a total amount 

selected is not equal to a total amount required, reducing a 
quantity of a selected item of a denomination when the 
denomination is not an integer multiple of a next smaller 
25 denomina t i on ; and 

selecting quantities of items of smaller denominations using 
a top down method for making up amounts removed by reduction of 
the quantity of the selected item. 
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INTERACTIVE DISPENSE DENOMINATION ADJUSTMENT 



ABSTRACT OF THE DISCLOSURE 

A system and method and programmed product interactively 
monitors the amount of cash present in a teller cash drawer while 
5 reducing the data input requirements of the teller. It allows a 
teller to comply with a consumers request for specific 
denominations while at the same time minimizing premature 
depletion of specific denominations of money. It corrects 
situations where a denomination is not an integral multiple of 

10 the next lower denomination thereby allowing a mix to be 
determined even when a lower denomination is depleted. The 
system and method including a programmed computer process 
presents a miscellaneous dialog field to a teller for handling 
commemorative and unusual denominations and the method allows 

15 dispensing from this amount as well as from the usual 
denominations . 
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Atty. Docket No.: CHA9 1999 0018 

Declaration and Power of Attorney for Patent Application 

As a below named inventor, I hereby declare that:: 

My residence, post office address and citizenship are as stated below next to my name; i believe I am the original, first and sole 
inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled: 

Interactive Dispense Denomination Adjustment 

the specification of which (check one) 

X is attached hereto. 

was filed on as Application Serial No. and was amended on ._ 



I hereby state that I have reviewed and understand the contents of the above- identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this application in accordance with Title 37, 
Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any foreign application (s) for patent or inventor's 
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed; 

Prior Foreign Application (s): 

Number Country Day/Month/Year Priority Claimed 
None 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, insofar as 
the subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, §1 12, I acknowledge the duty to disclose information material to the 
patentability of this application as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of 
the prior application and the national or PCT international filing date of this application: 

Prior U.S. Applications: 

Serial No. Filing Date Status 
None 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

As a named inventor, I hereby appoint the following attorneys and/or agents to prosecute this application and transact all business 
in the Patent and Trademark Office connected therewith: 

Andrew P. Tennent, Reg. No. 35,807; 

Norman L. Gundel, Reg. No. 30,387; 

Karl O. Hesse, Reg. No. 25398 

Send Correspondence to: International Business Machines 

Depf QPZA / Bldg 201 1 425 / MG 90 
8501 IBM Drive. Charlotte, N.C 28262 

Direct Telephone Calls to (Name and telephone number) : Karl O. Hesse (704) $94-8300 



Full name of sole or first Inventor; Edward Raymond Swiatek 

Inventor's Signature: Date: . 

Residence: 196 Flintridge Drive. Concord, NC 28025 

Citizenship: USA 

Post Office Address: See Above 



Full name of second joint-inve hto r ] i f an tt Steottep/Wesflfiv L\nt\y^ / ^ / . 

Inventors Signature: Q \Jj)Wh^ WM^^JIM^ ZZ Date: O W( l/3fflV 



Residence: 5176 Shoreview Drivel 



Citizenship: USA 




Post Office Address: See Above 



